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[MS] OWWt*il)f*7 h 5 y ^WtS*ftS* 
5id:&<SNR, PW5 0 £ft±T£, Ufrfc-HMt 

a^G«K3^. «catttK4&. §W5Stu «a 

##2 5 0 0OeH±t^n« fr-3&m&B 4 ©1&J?# 
5~5 0 A<h3tlTV>£. 
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&mmt* &mmt* ftaKswrsasEftOfc-rr 

&lEft«E#. 

2 ] N i ttta»^*«¥fir®«l-^bT 0 . 

0 8 n g / c m 1 WTT*5 1 i t«tt*« 1 

[§«#« 3 1 ^m^m^m^mmmit, 1 o o o ~ 1 10 
ooooo o-?$>z>z.£.z&mt-rz>m#mi£rc\$2 

n £ -r««*H i ~ 3 © *> % v»wa> i *e 
-rssM&a i ~ 4 © ^ t> v»i* n*» i jgts«©Ji»EfiM* 

[0 0 0 1] 

[3S9I©J£-t<58tfS#iJ] S&^x-rx^gfi 
[0 0 0 2] 

[«£#©&«] ifi¥. *«x<f;**S«fc2©KE»tf ' 
tfEflSK#V>, «#*M-fXtt (KTSNR) ©&#, $ 

PW5 0) ©«/Mb**#«>&nTV»*. iSSNRffrfci: 

rtftaBntrrsfctt. s&§uEftB*msjis 

Kufb-f^w^Wsfrc&S. »Kuflsfc.fcBiSftffitfjft; 
nuitt. iS¥WBt*:t>TV>*r»»6#BI«, "fife 

SNR43£tfPW5 0*&trr3fc»fcft®tfJ 
(He) -flEfE»a?n&«^*»±«*L, 
TfeSAJkV* <*- /t-5-f h (aTOWiV»5) 40 

[0 0 0 3] 
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f2&i&#©0'I<!:LTia> B. Cooch, R. Niedermeyer, R. 
Wood, and R. Pisbarody, IEEE Transactions on magn 
etics, 1991, vol.27. No. 6, p. 4549 CfctKA) , &ffl 
¥7-169037 &M¥- 10-116412 

*ffiffl-r«^t**"Cfr^o^. £fc#M¥7 - 1 6 9 

0 3 7#&«KH*snfc««e»«8m, mtxh 

& y -f Xfb * E -5 © *<it L A>o fc. 
[0 0 0 4] Sft©J:5CJlSB»fl5«* , a**iTV»*« 

R, GMRAy HO^^JSJBS^RSWfttfflffl^*:** 

ictt, fiy-fXfls, flBftfcflHfcOjiirMfcolHJf-*** 
■5©fc*fU MR, GMRAf KJC^^nsa^J&fix 

y K©«>1«3~ 1 0 

[0 0 0 5] *fc4*W¥ 10-116412 4££MK£H 
«Snfc«»E»«6*tt. ^©O^^^-MR 
H^fTf5tbTU5^ *5«fc-£-l 00- 

1 o o 0£v»5«g&*©#cfi£tt)i£&ffit-5fcJ&. S 
as < ffl v» e. nx \,*z>&$E.m&g.m ©its &wj&£M& 

SSejS^Trtt, #ai4*«*B©N i Pig-poN i « 

[0 0 0 6] *56Wtt» ±B*ifc**TftSnfct>© 
S<SNR, PW5 0&(6]±T#. l/4>t»+»&»3 0 

[0 0 0 7] 

mm^-r^^timm^-v^x. &rniW2 500 
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3 

£fc&B£tti8l©£*s&$tt. iooo~i 
oooooo frz><Di)W£v\,K *fc#»9iTtt, m 
%tzmm<o&T\zftm.&<t>rm£m-}z> z. t#-e#s. 

[0 0 0 8] 

[fg9§©SUS©^] illl #$g9J©B£^SE&«#© 

tlSN i P^y*gW»»J*anfcT*Sr:«>A#4«R 
(EAT, NiP^-^AlSfi) > t75 

P * * y * V>ttX/* v *&»C«fc 0 SIS-e- b 
fct*£JHV>5£t**T£-5. 1 ©SBBKtt. «fc 

[0 0 0 9] #«&tffFifli$2 tlTIl «£*&»©#& 
ttTifcJBI. 0»l;LtfC r> T i , Ni, Si, T a, W& 

3. &tf>T?"b«K, Cr . *fcttCrfcM 

o, W, V, Ti. Nb05tltSfcH2t£t±S^ 

*6#fct>©t?^5£tatT€r5;fc«>ii?i;bV*. ±IE*f 
»€«V»*»^, -£•©&*£«. CriYitSOiWf* 
bV>. iITY=Mo, W. V, Ti, Nb©5"fciai 
*&«2fH±it5. Y#*T» (z) «3 0 a tXft 
Tfr^cO^ff^bV^. £ ©■&*»*< 3 0 a t 

st. aata®ig3©«a*. y>fxi«t*«ftt*. 

[0 0 10] #«tt~FiMlt2©*$tt, »fj£©««*tf* 

«, 5 0~4 0 0 A*W*bV»«Sffl-C»D, 10 0~3 
0 OAt-fStS^Kaf^bV*. T*R2 0fiUPj&»5 0 

3 (Sfc«#fiStt4>ra)K) ©»»Blfttt* t *<«c0SN 
RjWSTfS. a»CJR»* | 4 0 0A***.*t. TW 
4>©i^a&^^^<^0, £*ifc#-3TT«UJt2± 

©&at2«ijBi3 (Sfc«*att*p^) '♦•©isfttt^a 

&;fc£<ftt>. SNRMTtS. 
[0 0 11] #&ttTttS)8l2tt. *S#}iSS)5:-rt)©t 

bxt<tv^b, #jn*»*fc-r*>©tbT*>j:v». &m 
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Jin£«!S:©JI©3-54>£< tt> 1-P&N i A 1 

Sn^Ct* 1 **. ift»TW2SNiAlA^ 
ft5*l*>5ft*t>Ofct*i. *R©SNRIft±*«3i 

[0012] a^GftR3a, mm a* 

#e>n3&©T&ntf#»cfHK;*n5fc©Tfc^ai, a 

CobCrcPtdTaeZrfCugNi ( b « 1 6 
10 ~2 5at%, clil0at%KT- dlil~7at 
%, e«4at%^T, f«3at%OT, glilOa 

t-rst, *Kufls*«?iiBtft*&»»*i/V». 

©^Wtt*tt, b:16~22at%, c:6~10a 
t %. d : 1 ~ 3 a t %. e:2at %fiTF, f : 2 a 
tXHT. g : 8 a t XKTit*©*«a6K:flFt b 
U. Z r, Cu, N i ©?"fe4>&< t^l^*^ 

bVV, 

20 [0 0 13] CrOMJkf (b) ^16~25at% 
t-r-SW^jtfSbV^ibfcWtt. 31©-g-Wtk**«l 6 a 
t X*«"CttC r ©fl«rKJ:*C o**«ttfif ©»« 

-<x#tt©®T^Sir j ?>-r<?a:t). 2 5 a t %&m^z> 
t, Bf^©«ai**<#e.tuc<<^*fcj&-c*«. sfc 

Pt©-g-Wtfc* (c) £1 0 a t aS£TFif*©a*#£ 
bV>tbfc©«. 3. ©•§■*" tfc**U 0 a t %£iffi;t-5t 
S N tti>mik-?Z> fctfTC & 3 . ^fcTa©-^*Jt^ 
(d) £1~7 a tXtt*©!Wff*tV>tl/fc©tt, 
30 1 a t X**T?tty-fX*<iiJP'r«)fflffilA«*»3, 7 a t 

S. £fcZ r©-£Wfcfcs£ (e) *4at%OTtn© 
idWibV^l/fcOH C©&Wtk*A t 4 a t 
St, SNRjWBftTf SfcfcTf&S. £fcCu©-&WJ£ 
* (f) fc3 a t X6tTfr*©*«*f*bV»tbfcO 

-rsfcae>-ca&s. *fcN i (D-s&itm (g) * 1 o a t 

1 0 a t SNR*»Wb'i"*fc*Tr»*. 

40 [0 0 14] a*ts^3©ff$«, iticRE^snsfc 

©-t?&V>#. 1 5 0~4 0 0Aitl»©)!iWJl/K # 
IX. 2 5 0~4 0 0Att'5©*WiUK £©ff£ 
tt, l 5 0A*«SStT£t. &VfttSNRi$J:ZtmWt£ 

n^HiiJifin^tVf. 4 0 0A*««tSNR#ffiT 

[0015] JK^ta^lK 3 <DUmt>\* 2 5 0 0OeK 
±, m«2 5 0 0~6 0 0 0Oe<!:SnTV^. 2 5 
0 0 O e b* <y h mm&ffl&tfi&lfi Z> . P W 5 0 

^■fk-rsttfcic, y-i-Xfcii^bSNR^Wb-r 

50 *. Sfc. SttTtt, MM6 0 0 0Oe$S^« 
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5 

ii5ViSt'« : *b<, 3 0 0 0O 
efiU:. £5K$f3;b<te3 5 0 OOeWtt^©^ 
H£bl>. 

[0 0 16] <&&ffl&4«;. *fK:IBJ£SnSt>©Tr&V» 
Fe, Ni, Co©M^. ifcSFe, N 

N •, -Fe. Ni-Fe-Mo. Ni-Fe-Cr. N 10 
i-Fe-Si, Fe-C, Fe-Si, Fe-P, F 
e-Al, Fe-Ai-Si, Co-Cr, Ni-C 
r. Fe-Cr-Ti, Fe-Cr-Cu, Fe-Co 
-V. Fe-Al-Si-Cr, Fe-Al-Si-T 
i-Ru, Co-Zr-Nb, Co-Ta-Zr, Fe 
-Ta, Fe-Ta-C, Fe-Nb, Fe-Hff© 

[0 0 17] fc^Tfc^t::. N i FeS^i (#1;U£A* 
-YD<S) SffltiSeit*«»*bVi. NiFe^ 
•hbTte, N i xFe£JBV>S©#$f£bV>. Fe©^ 20 
Wtfc^x«l 5~60at%. $?£b<«15~25a 

t Xt"*-*©***?*?**. NiFe^Mffl^O 

•5. 

[0 0 18] !&8£ffllg4©S;*:S&*tt. 1 0 0 0-1 
0 0 0 0 0 0. $?$b<te8 000-500000. £ 
?>{C»SL<ttl 0 0 0 0 0-5 000 0 0 fTZOtf 

s*bw, oo o*t)nr**t. tE«p* 30 

tzmx&M&ff 1000000 ^m^mmm^®. 

[0 0 19] ±fSS*)S&*tt> ^©«t-5ic^«^n 

(vsm) *fflv^T^<a<b$ 

fcfc, II$IJCGSW!?SLfeIT 

[0 0 2 0] WKttlUOjKJfH:. 5-5 OA. #£b 
<«5~3 0A. <k9ff£b<te5~2 0 AfcSftTVi 

y^tta^F+tfifcO. 5 0A£j&;L5i:. SNR# 

&T-r&. *fcDcattig4 <z>Kj*a 5 a^± 1 0 a*ss 
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[0021] ±&#m&TMm2. mm,mmm3, tm. 

[0 0 2 2] «SMi5H. AsrH*«lttH'*CtC« 

*ttfiE#4WD©t>©*f£fliT*. .«*«c, sio,. 

>7\ -f*>K-A. 7?XvCVDtfcte2*JBV»T» 
^itms. ftSi50f3lt l~20nm 
f?Z>Z.t&-e%Z>. #»C1~9 nrnt-r-S-t. «k t>7. 
^_ s y y >f p x £ ,Jn $ < -T £ £ t *t-t? # 5 fzl&tttS. b 

PFPE (/I— 7MD#>JI- ^©*ft^#: 

rej»K^©H*is»s«i* t «ffl^fi6-c*s. j@» 
[0023] ±E««E«jaiE*tt. ±ta#:mttii4©}g 

J&lCfcoT. N i»ffl«£*«l£&K«fc**bT0. 0 
8ng/cm'ttTit5it^Tf5. N i ttftiS 
ifi, 0. 0 8ng/cm'*g«t. 'v-y K^flS 
ft a»3 a >tt#MV> Sn^fcftjf * b < 

Niimiid ««as»«6*©^Ja«*J:tfrt 

«S$/t57>f >-C»lfcbfc&, 8 0*C©»E*+C3 0 

©N i ft£V*5. 
[0 0 2 4] ±B«*©«»E««IE«rCtt» OW^tt* 

W5 0*I^±-C€TS. SfcN i P±ICN i PitJfeJg^ 

ittCtoT. *&*®©N i PJK<F©N i-1>, 

n t7 5'>?§) 4>©«7C**^X^lf y h 

ftfwXRgSiibTS^IH^^BA^lfietTS©* 

[0025] ±E*tf©a«e»l**tt. #it-f 
ffr-s. cnttKTicjs-ra*Kj:*"b©"c**t#^ 

f -5 A'-f 77. 7 7 y ^ 7. tC± o T^fiSttK©-^* 1 ^ 

tc®. zomttrb nmitf&.mtfim<oftffl k w s £ <t 
»cft-&. ^©fc©. ">+-7*»:«aiatt««»«an. ^ 
•v K*tfcnam&fflffiT-5is©}«^'>ft<ft ; 5. 

fa^-tt-^^iltiOs 7,^-v>yJS^© / >ftv^at^.tH] 



( 5 ) 

7 

[0 0 2 6] 02 \i*5m<»M.%%?M&te<Dttk<Dnm.M 

mm 2 tmn.mmm 3 1. ©iw. -rtt^m^mmm 3 © 

ffiTK, #&tt4>P^6A<iatt£ftT^5/r?01K:S 
±taa»f2^ 3 ©#m&j£l;:jfiV>*m*&f££ fe 

-r*>w£fflv>5t, a»,f2®iK3©*§sE(^itS:r^±3 

tt5$l|l£iiiJ65££an?£&fcfe#*b^. 
[0 0 2 7] S*Wl:H. aCobCrcPtdTae 
ZrfCuhB (b«25~50at%, c « 1 0 a t 
%«T. dftlOatm e«5at%J£JTF, f« 
5 a t %ETF, hftlOat %&TF, ati&ffi) "C^^ 

b:25~40at%, c:10at %£TF> d : 
3 a t %UTF. e : 2 a t %UT. f : 2 a t %^T, 20 
h : 8 a t %&Cft-?Z><DW2£>lZ.ft£ls^* CrOt 
Wtfc^ (b) *t2 5 a t %*ffi-Z&2>Wi'er\Z\t. #«ttt 
4>P^6**&te^£;ftoTb£5;fc&ff£b<&V>. £ 
fc. CrO&mttm (b) . Pt^Wtfc* (c) . Ta 
O-^Wtfc^ (d) . ZrC^fttf (e) , Cu©^# 
Jt^ (f) , &&ZtBV>'Smit& (h) *«±flB<eH±E 

mzmz-z itm& ffflm 6 3 © 

TT*. 30 
[0 0 2 8] JWWS'fWK6*«»t«tfclCJ:oT, a 

•5. 

[0 0 2 9] *^©a«IH©^«, 0 3*5 J: 

3 JC*TfiS«f2®^#:«» ttittttK 4 tfOSUBftK 3 © 

tgfcs. ^att*raiK6«a^fH@ji3<hi»ca 40 
l4^4©r B nc^:tt-5^tfcT?€r-s. 04tc^-r®^f2© 

a». zn*>3&i&£zfm2<DM%ft.mm7 a. 7b©n 

JC^lt?.nTV^vli:€:#mt-r-2>fe©-r* J 5. 
att+fflSg«, S£ 1 *> 2 ®B$HGM 7a, 7 b 

©vvrn#>©aTi;:f8tt3 5 u ^ine.p* 

©STtr^-ti^n^tf <5 d <!: 

[0 0 3 0] 

[«fifi»J] OT. ft*«**UT*»W©fPffiJ»*€W 50 
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(tURMi) 0ii^-rfc©t^©«3S©«mfH®i« 

#S#C©J:5fcbTfe»bjfc. N i P 1 
Oym) 6»ritbfc7;i'5r:»>A^at« (I«9 5m 
m. mZO. 8 mm) »C, ^B^ffiS R a A* 6 A && 

5£?K*#-#;io^;^vin]i£MLfc&, ens 
DC7nfn>x;ty^gf (T^JU/tttSS o l 
0) <Z>^*>JlfiUZ-ty hbfc. ^v>Art©*^* 
2 X 1 0''tU iJEi&tt&K 1 £ 2 0 0 e C*-eJPf5bfc 

*attssi±t^uc^-r#attTi6K2, &a 

?CVDgf <7*jWXf0 *fflHT/7X7CVDS 
fc.fc»JJ»£7 OA©*— $>fiUUR5&Jgj£U «flUK 
5±fc, 5 s * y£>yjfeCJ:0PFPE«»»l*!Mf 
U ff£ 1 5A©jg?fJ& (H^B) £J£f£bfc. 
[0 0 3 1] CfiSSifiai 2 ~ 6 ) *C&ffi8l4©JS;*£g*. 

bfc. 

[0 0 3 2] (&S&M7-1 1) &&ttffi|4£Co (¥ 
— a*5fcS%>©£U *iir^-Ti:oir-€-©JK^ 

[0 0 3 3] (f»«12~l 6) W8ttJR4fcNi 
HHW) *^ft5t>©i:U aifcjR-TA'Sfc-t© 

[0 0 3 4] (KH«17~2 2) *«ttTiW2tC 

aM£«l4©it»***.*:2:tKlP*. LFUiM-Si 
ft S J; 5 iZfl&Eftfl 3 ©jRj**R& bfc Z\ fcR*tttt 

[0 0 3 5] (tUM2 3~2 4) ttAGfflR3£Jgjft 

■T-5iRKS«fiS*jffii:^t;3-ar-5 uttiPcMA 

)9re*ttttJK4©jRJFe2 oAtbfc^t 
£Wtt6t»« 1 tl^«lCbTS^IS©i»**^®bfc. 
[0 0 3 6] (SS»«2 5~2 8) «^llSgjR3^1 

ic^-r#!|sf^e>^-& i t)©tb> ®cattK4©ffiy?€r2 o 
Sfpfibfc. 

[0 0 3 7] (5S&0H2 9~3 1) 02fcjjVf\k3K:, 

a^te^lK 3 ©itTciWtt+WK 6 $^:vt> «ca^JK 
4©^ff*2 oAtbfcctJW^ast^i tra«J-b 

[0 0 3 8] (ISKf5S3 2~3 5) #fiS14T«6^2*, 
*lC^-r«»^e.«:St)©i:b. Dc©ttl4 0lf$ 
2 0AlfcitMUS»M 1 tH*Cl/Tlfi[S»« 
«£*f^«bfc. 

[0 0 3 9] (ttM#l3 6) #M¥7- 1 6 9 0 3 m 
4i«©*tt«©fB«C*-^V»Ta«CfikllE**ff«b 
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fe. -Tfcfc-feSfcLhK. CrfrZttZTi&m 0¥3 3 0 
OA) fcifctt. ^(ZXfclCCo- 1 3at%Cr-3at 
%Ta (Co„Cr,Ta) (J?£ 
5 0 OA) £Rtt, -t©±K!N i,,Fe*»6&*«C«tt 
m (IU3 5 0A) £|8:ttfc. Ctl6£JWtttt»«14:n 

[0 0 4 0] (Stl!M37) #15fl0-116412 

ft. -rtj.t>?,&fo±\Z. Cr*»6*t*T«tt (115 3 0 
A) SRW\ fO±l:Co,,CrP t, T a 10 
^tlESSi 093 3 0 0 A) &Rtt, -?-©±fcF e, A 1 , 
S i ^6ft««AtttK <J*3 1 3 OA) 

[0 0 4 1] ±tSt*R0!l 1 ~ 3 7 ©S8^liE®jl&#©BW88 
SEft£8£4H£&R (VSM) £fflV>Tl¥fi5 

gOA-y K, T&tofcW*«fcB*«MStt (GMR) 

aasfix^* (mr) jn^swrs-r >^*^ 

*f b^ltKlK^J bfc 2 *OMRifSWt5ra7Jl'7, 
h7-f/MR (DSMR) JK^tWrS-f >9V*r4 ~J 
-DSMR*&fflO«C*^yFfcm>TWttLfc. S 
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fc, cne.jK^f2^*<D«fiai^^#tt*» guz i k 

a©U— H5-f RWA 1 6 3 2, *J«t^ 

tT>X^>HS 1 7 0 lMP£ffl<^TS¥WLfc. L FT 
AAfi!l£te. IKGfltfe&4 2 k F C I Tfff lr», OWSte 
«. 2 5 0 kFCIi42kFCI©2 :3<Dg|f2®&ft 
TSS^bfc. SNRSJJStCte, ->WtLTLFTA 
AtliAOBase-Peaktt^K y-fXS'J^J' 
«, 2 5 0 k F C I OMf3MA«fflV^. *7H?f 

R4MLTI7-K hSWJfcU V^(0^;S*7.^^ r * 
-!/£#T. h 1 0"'TOi4 2^UfciS 

fflv^fc. OTCttt. £©ffi£i;#Ts «>©•?& 
-5. »an-s>3>tt©ffHBtt. N i ffltti*, 

£flhbfc&. 8 0'COiiSt**tr3 0#|Bj*«l,fclRlatt 

Ni,,Fe: 300000. Co: 5000, Ni :1 
0000, N i, A 1 « S i : 10 0X$>-Dfc. 

[0 0 4 2] 

[*1] 
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[0 0 43] *l«fct). PW50J'OViT«, Vi-ftXO 

Vvrtt. !&&tt^4>&<&V>»^K&V>OW&^-r*>©« 
£ttiBt£l£ 4*»W-*C4:KJ:* O W©3k#*W*Tr * 
0 . *©3&*tt8cfiBtellSI4 4 0-5 0 Attifi-t? 

t ;me> e>, !&&ftJ&©$W£ 5 ~ 

5 0 A<h-f3<5:. SNR> PW50, OW, OTCOt 50 



[0 0 44] *&««J4fiB»*«?f £K*Jfli bfc 3 a© 
o A fT -5 d £ -cWSKtMHtiflUfftt hoiiUZ^t 

tCttM 1 ~ 6 £t>S»0!l 2 3,24 £<Dittfc£ 
0, KM*) (He) **2 5 0 OOe^Wi. OW 
«a$ff-e&-5&E>©, SNR«fl£V*te£&5 
*. Um0i 2 <h 2 5 ~ 2 8 £ ©tfc&«fc 0 . &^I2®JSI 3 



f 
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2 ti&JIkM 3 2-3 5 <Dit&£ K> , #&ttT« 2 <Dtt 

•f , £ ttft>fr%. 7- 1 6 9 0 3 7 

^^©f2«t^*cfViT^bfc^^3 6©a^fB» 
I4ifc0<ll~5, 12-16, 25~35lCi£l£ 

t«, js^i2f^str*tt^> c r <D-$mttmi)m< mmz 

■kDtOW^Uisli^ns. 10-11641 
2^$g©f2«{rSt?ViT^»bfc^^3 7CDa«fB 
U8lM 1-5, 12-16. 2 5 - 3 5 Ktfc 

libT. ifticpwso, sNR\z^xmm^^>m^ 
s^:S^*t/jN$v^je>»cpw5 otm<. sNRti 

[si] 
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